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Fic. 1. A map of the State of Washington shows the pertinent locations in the vicinity of Mount 
Rainier depicted on the front cover. Wind arrow shows prevailing wind direction at occurrence of 
cloud form outlined on opposite page. 
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Flying Saucers over Mount Rainier 


RICHARD J. REED, University of Washington 


N the afternoon of 29 December 1956 

Josef Scaylea, photographer for the 
Seattle Times, was atop Pigtail Peak near 
White Pass, Washington, taking ski pictures 
for the rotogravure section of the Sunday 
Times. As he went about his work, little did 
he suspect that by nightfall he would have 
captured a cloud picture of rare beauty and 
perhaps shed new light on the mystery of the 
flying saucers. 

It had been a wonderful day for the throng 
of weekend skiers gathered on the slopes of 
Pigtail Peak, more like a day in early spring 
than in late December. While down in the 
pass temperatures hovered near freezing, the 
slopes were bathed in warm sunshine which 
filtered down through thin cirrus clouds and 
lifted temperatures to a balmy 50°. But the 
most memorable event of the day was not to 
occur until late afternoon. Just as dusk be- 
gan to settle a murmur of excitement rippled 
through the crowd. Off towards the north- 
east horizon a strange, saucer-like object had 
suddenly appeared in the sky. Several of the 
skiers urged Mr. Scaylea to take a picture of 
the object. However, it was still quite dis- 
tant and somewhat ill-defined so he deferred. 

During the next few minutes, the object 
moved rapidly toward Mount Rainier and be- 
gan to sharpen in outline. Meanwhile Mr. 
Scaylea had boarded the chair lift to descend 
to the pass. By the time the lift had travelled 
a short distance, the phenomenon had reached 
a state of breath-taking beauty, and it was 
then that Mr. Scaylea snapped the picture 
which appears on the cover. Although view- 
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ers on the hill likened the object to a saucer, 
a telephone appears to be a more apt de- 
scription at the time of the photo. 


OroGRAPHIC CLOUDS 


The saucer-like object which caught the at- 
tention of Mr. Scaylea and the skiers was, of 
course, not a vehicle from outer space, but a 
unique type of orographic cloud. When air 
flows over hilly or mountainous terrain, an 
up-and-down wave motion may be impressed 
upon it, provided that temperature and wind 
conditions are proper. As the air describes 
its wave-like path it alternately warms and 
cools, the warming taking place as it sinks 
into the wave trough and the cooling as it 
ascends to the wave crest. If the air is very 
dry, the undulating current will not be visible 
to the eye, though the updrafts and down- 
drafts will readily be felt by aircraft which 
chance to pass through them. On the other 
hand, if the air before entering the wave is 
sufficiently moist, the cooling in the wave 
crest will cause water droplets to condense 
and cloud to appear. 

In the vicinity of an isolated peak, the 
cloud may assume the form of a cap covering 
the summit or it may be displaced slightly 
down-wind and resemble a lens or disc. Not 
infrequently a series of lenticular clouds will 
be observed trailing down-wind at regular in- 
tervals of a few miles. 

Because of its connection with the under- 
lying terrain, an orographic cloud generally 
remains stationary or nearly so, even though 
the wind may be streaming rapidly through 
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it. There are, however, notable exceptions to 
this rule, as we shall see later when we dis- 
cuss the matter of flying saucers. 


THE “TELEPHONE” CLoup DETAILS 


First let us take a closer look at the “tele- 
phone” cloud photographed by Mr. Scaylea. 
The reader who is interested in more gen- 
eral facts and theories concerning orographic 
clouds and lee waves is referred to the Inter- 
national Cloud Atlas (1) and to a recent re- 
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view article by Corby (2). The main fea- 
tures and dimensions of the cloud are shown 
in figure 2. Mount Rainier, White Pass, and 
other pertinent locations are marked in fig- 
ure 1. 

It is seen from figure 2 that the first visible 
wave crest or “pile of saucers” was situated 
about five miles from the summit of Mount 
Rainier (14,408 feet) and that the second 
was approximately six miles farther down- 
stream. The discs themselves are roughly 
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three miles in diameter. They give the illu- 
sion of being in rotation, but the circular 
shape is due to variations in the amplitude 
of the air waves and not to a spinning motion. 

A distinct layering may be noted. The lobe 
nearest the mountain is composed of at least 
five strata, three of which join with the second 
lobe. The bar or handle between the two 
lobes can be attributed to a decrease in wave 
amplitude with height so that the cloud does 
not sink sufficiently to dissolve in the inter- 
stice. The base of the cloud is at 19,000 ft., 
the top at 32,000 ft. 

The foregoing figures were obtained with 
the help of a detailed map of the area, a 
measuring rule, and some elementary trigo- 
nometry. Because of the large number of 
identifiable peaks in the photo, it is believed 
that the figures are highly accurate. The fol- 
lowing incident will perhaps substantiate this 
claim better than a rigorous scientific analysis. 

When the facts relating to the picture were 
first discussed with Mr. Scaylea, he said that 
the photograph was taken from the platform 
at the top of the chair lift. In making the 
measurements it was noted that it was im- 
possible to join various points in the back- 
ground and foreground and have them con- 
verge to the summit of Pigtail Peak. They 
met instead at a point on the ski lift at about 
a quarter of a mile below the summit. This 
discrepancy so troubled the writer that he 
made a special trip to White Pass armed with 
the picture. The lift was operating at an 
accelerated speed and only skiers were per- 
mitted to use it, but thanks to the courtesy 
of Jim Sullivan, manager of the ski lift, a 
special dispensation was granted and the 
writer was allowed to ride to the summit. 
Upon arriving there it was immediately ap- 
parent that the picture was not taken from 
the platform at the top as Mr. Scaylea had 
stated, and on the return trip it was agreed 
by both the writer and Mr. Sullivan that a 
point about a quarter mile down the slope 
afforded a view closely resembling the photo- 
graph. When informed of these facts, Mr. 
Scaylea was slightly taken aback, but upon 
refreshing his memory, he recalled with cer- 
tainty that he had indeed not taken the shot 
until part way down the slope. 

In order to make the cloud measurements, 
it was necessary to assume that the cloud 
was located directly downwind from Mount 
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Rainier. The wind direction was obtained by 
averaging the rawins taken at Seattle-Tacoma 
airport three hours before and three hours 
after the time of the picture. The airport is 
situated 45 miles northwest of the peak. 
From an examination of plotted upper-air 
charts it was concluded that any wind differ- 
ences between the airport and Mount Rainier 
were probably quite small. The mean wind 
direction of 240° in the cloud layer is de- 
picted by the arrow in figure 1. The detailed 
hodograph is shown in the inset in figure 3. 

From the temperature and humidity sound- 
ing in figure 3 it is possible to get an inde- 
pendent check on the height of the cloud base. 
This is done by determining the lifting con- 
densation level for the various points on the 
sounding. Most of the lower part of the 
sounding was characterized by a condition 
known as “motorboating” which signifies that 
the humidity was too low to be measured by 
the radiosonde equipment. Consequently, an 
exact figure for the lifting condensation level 
cannot be determined for the lower levels, but 
it is safe to assume that it is well above 
20,000 ft. Above 13,000 ft. the moisture in- 
creases and at 18,000 ft. becomes relatively 
high. All points between these levels yield a 
lifting condensation level or cloud base of 
19,000 ft. in confirmation of the figure ob- 
tained by the photogrammetric method. 

From a consideration of the foregoing data 
and examination of the synoptic charts for 
the period, we arrive at the following picture 
of the events leading up to the cloud forma- 
tion. For several days prior to the occurrence 
a large anticyclone, characterized by subsid- 
ing air currents, had settled over the area. 
At the time of the occurrence a weak storm 
was approaching the Washington coast from 
the Pacific Ocean, and stations along the coast 
were reporting cirrus lowering to altostratus 
and altocumulus. In the area about Mount 
Rainier the picture shows mainly cirrus or 
cirrostratus, while the nearby sounding re- 
veals that a moist layer is drifting in at 
18,000 ft. 

The wind direction above the peak is nearly 
constant with height; the wind speed increases 
only slightly and is not large, averaging about 
35 knots. The lapse rate above the ground 
inversion is relatively unstable. Evidently 
these conditions were suitable for the forma- 

(Continued on page 65) 
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An Air Force Weather System 


Lt. CoLOoNEL GeorcE A. Guy, 
Air Force Cambridge Research Center 


MAJOR overhaul of the weather support 

to the Air Force is essential to meet the 
weather requirements of today’s operations. 
With the increase in aircraft speeds and the 
resulting decrease in mission times, weather 
information has become a very perishable 
commodity. The large amounts of weather 
data necessary to support global Air Force 
operations have overcrowded the communi- 
cation circuits, and overburdened the weather 
stations and forecast centrals. 

The procedures for observing, transmitting, 
processing, and displaying weather informa- 
tion are largely manual and have changed 
little over the years. Mere modifications of 
the existing methods are not enough. What 
is required is an integrated system approach 
to the weather problem, an approach which 
will exploit to the maximum the available 
technology in data handling, data processing, 
and communications. 

On 15 December 1957, scientists of the 
Geophysics Research Directorate of the Air 
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Force Cambridge Research Center completed 
a design study for a new Weather Observing 
and Forecasting System, designated System 
No. 433L. Although this system is designed 
for operational use by Air Weather Service, 
many of its components are suitable for joint 
operations with other military and civilian 
weather services. 


DESCRIPTION OF THE SYSTEM 


The Weather System can be described as a 
semi-automatic data processing system with 
the flow of information as shown in figure 1. 
The observing subsystem includes equipment 
for the airfield observations, for upper-air or 
rawinsonde observations, and for weather de- 
tection by radar. The data handling subsys- 
tem includes the communication networks and 
the equipments for the collection and dis- 
semination of weather information. The data 
processing subsystem translates raw observa- 
tions into useful weather information, and in- 
cludes both weather analysis and forecasting. 


April, 1958 











CC Ww" > LO & 


Ry 


LE “Rh 


PROJECTOR DETECTOR DETECTOR PROJECTOR 


AN/GMQ-I3A 
Fic. 2. Approach visibil- 
ity configuration. 


HY 


AN/GMQ-I0A 


eget WITS INPUT ) 








ILLUMINOMETER 


3 
*e P 


Ge 

















‘ 
[olf] 

















APPROACH LIGHTS 
SETTING 


Display and presentation is an important 
function since the system must satisfy its 
customer, the weather user. 


Data HANDLING SUBSYSTEM 


The present inadequacy of existing teletype 
networks is generally recognized and this 
problem has been given considerable study in 
recent years. The proposed solution is a 
high-speed network which will utilize 3,000- 
cycle telephone voice circuits and will have a 
transmission capability of 1,000 words per 
minute. All stations in the United States will 
be connected into a single network which will 
replace all existing teletype networks. A 
master control station will control all entry 
into the network by selectively calling each 
station, in turn, for transmission into the 
network. 

In the past, a major problem in implement- 
ing a network of this type has been the lack 
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COMPUTER - INDICATOR 


of a suitable high-speed printer to replace 
the teletype. This has been solved through 
the development of an electrographic printer. 
This printer records by an electrographic 
process, has complete electronic circuitry, and 
the only moving parts will be in the paper 
feed mechanism. 

For entry of weather data into the network, 
commercial equipment is currently available 
which operates like a teletype tape transmit- 
ter. Since many weather messages such as 
the hourly observation are fixed-format, sin- 
gle-line messages, a semi-automatic telecode 
transmitter has been developed for this type 
of transmission. The weather message is in- 
serted by the observer on visual dials and, 
upon interrogation by the master station, the 
telecode transmitter transmits the complete 
weather message. 

With the introduction of a high-speed net- 
work, we can expect a significant increase in 
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the quantity of transmitted weather data. 
Yet, even today the average weather station 
receives a large amount of superfluous weather 
information. With the high-speed network, 
it will be essential that each station have a 
method of selecting and printing out only 
that weather information required for its spe- 
cific operations. In addition, the local sta- 
tion must have a capability for changing its 
selection as operational requirements change. 
A Selective Information Filter Terminal is be- 
ing developed to meet this requirement, and 
it will be inserted between the high-speed cir- 
cuit and the printer. The filter terminal will 
be adjusted to select and print out only those 
observations required by the local station. 


WEATHER OBSERVING SUBSYSTEM 


A complete overhaul of the airfield obser- 
vational equipment is essential to meet the 
operational requirements of the jet aircraft 
age. One of the major problems of today is 
obtaining adequate weather information for 
aircraft landings. Under a joint Air Force- 
Weather Bureau project at Newark Airport 
in New Jersey, techniques have been devel- 
oped for obtaining Approach Light Contact 
Height (ALCH) and Runway Visual Range 
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(RVR) from the weather observations of 
cloud height, visibility, and background illu- 
mination. A computer is being developed 
which will provide this information automati- 
cally on a current basis. A configuration of 
the required equipments is shown in figure 3. 

The Weather Information Telemeter Sta- 
tion (WITS) is being developed for semi- 
automation of the complete airfield observa- 
tion, and will incorporate all components of 
the approach visibility configuration. The 
component layout of the WITS equipment is 
shown in figure 3. All observational equip- 
ment will feed into a Field Housing Unit 
which will transmit a complete observation 
every minute to the weather station over a 
radio link or land line. Since only a single 
line is required, costly cable installations be- 
tween the observational site and the weather 
station will be eliminated. At the Station 
Console, the weather observer will insert the 
non-automatic type of observation such as 
total cloud cover into the message. An ob- 
servation will be transmitted each minute 
over a telephone line for visual display in the 
control tower and at other required locations 
on the airfield. The complete observation 
will also be automatically transmitted into 
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the high-speed network, upon interrogation 
by the master control station. Climatic data 
will also be prepared automatically for mail- 
ing to the climatic records units. 

Rawin Set AN/GMD-2 is being developed 
to provide upper-air soundings. It will uti- 
lize the basic tracking equipment of Rawin 
Set AN/GMD-1, currently in operational 
use, but will add a slant-ranging technique 
which will provide far more accurate wind in- 
formation. In addition to the slant-ranging 
components, Rawin Set AN/GMD-2 has pro- 
vision for automatic computation of both the 
wind and radiosonde data. New radiosondes 
and sounding balloons are also being devel- 
oped in order to provide routine soundings to 
altitudes in excess of 100,000 feet. These 
new types of equipment are shown in figure 4. 


Data PROCESSING SUBSYSTEM 


This is really the heart of the system for it 
is here that we convert raw data into useful 
weather information. Consider the problem 
for a minute. The military value of weather 
information arises from its importance in the 
formulation of operating and planning de- 
cisions, and in the execution of these deci- 
sions. Its value is dependent upon many fac- 
tors such as the speed and timeliness with 
which it is received, its accuracy and opera- 
tional suitability, and the confidence which 
operating personnel attach to it. 

In establishing a development program for 
the Data Processing Subsystem, major em- 
phasis has been given to the problem of trans- 
lating the technical advances of meteorology 
into useful operating procedures for the field 
personnel. This is an area which requires 
increased emphasis. The principal objectives 
of an adequate Data Processing Subsystem 
can be stated as follows: 

1. Increased centralization of data process- 
ing and forecasting functions is essential with 
the ever-increasing operational requirements 
and the decreasing number of skilled fore- 
casters. 

2. With centralization, automation of many 
of the data processing and forecasting func- 
tions is both possible and necessary. We 
would gain little by merely moving the 
manual procedures of the local station into 
a central. With the advent of the high-speed 
data network, we must exploit the newest 


April, 1958 


data processing methods or the centrals will 
become the bottlenecks. 

3. Efficient data processing and weather 
forecasting require the blending of man and 
machine into a smoothly working unit. 

4. Weather information provided by the 
system must be operationally useful for the 
military operations. 

5. The system must have flexibility to ac- 
commodate both the changing operational re- 
quirements and the advances in forecasting 
technology. 

The first major step to be undertaken un- 
der the Data Processing Subsystem is the es- 
tablishment of an adequate test and simula- 
tion facility which will utilize a high-speed 
computer as its basic tool. The functions of 
this facility will be as follows: 

1. Undertaking systematic test and evalua- 
tion of specific techniques for processing data 
and preparing forecasts. 

2. Testing the comparative accuracy and 
operational suitability of various techniques. 

3. Determining, through simulated tests, 
the role of man and machine in a centralized 
data processing unit. 

4. Simulating actual weather support op- 
erations to determine the most effective ways 
of providing mission weather support, and 





Fic. 4. Rawin set AN/GMD-2. 
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determining the operational suitability of pro- 
cedures developed under the system. 

5. Preparing and testing computer programs 
required for the field units. 

6. Testing techniques under simulated op- 
erating conditions. 

Some study has been given to the organi- 
zational structure of a Data Processing Sub- 
system, but a considerable amount of addi- 
tional development and engineering is re- 
quired before any definite configuration can 
be adopted. In figure 5, a possible functional 
organization of the subsystem is shown. It 
is worthy of note that the weather specialist, 
or weather forecaster, will play a key role. 
To a large extent, he is the major element of 
flexibility in the system, exercising judgment 
and making decisions which are beyond the 
capabilities of a machine. 


DISPLAY AND PRESENTATION SUBSYSTEM 


The major development under this subsys- 
tem will be the construction of self-briefing 
facilities which can be utilized for most rou- 
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Possible functional organization of data processing system. 


tine flying operations. An important con- 
sideration in this development is that empha- 
sis must be placed on providing weather in- 
formation in the language of the pilot. 


CONCLUSION 


With the scope of this paper, only the high- 
lights of the proposed development program 
under System 433L have been presented. The 
overall development program is a systematic 
exploitation and integration of available tech- 
niques and equipments into a true weather 
system, specifically designed for present and 
foreseeable military operational weather re- 
quirement. 
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Fic. 1. Simplified surface chart—0630 CST, 20 May 1957. 


Forecasting Tornado Possibilities 


ALEXANDER SADowSsKI, U. S. Weather Bureau, Washington, D. C. 


(In collaboration with staff of Severe Local Storm Forecast Center, 


ANY people ask, “How does the Weather 
Bureau prepare a forecast to let us 
know that tornadoes are possible?” 

This question can best be answered by de- 
scribing briefly some of the work of a weather 
forecaster on a day when a tornado forecast 
is issued, and by reproducing a few of the 
weather charts studied when a forecast is 
issued to the public. 

The principal tornado forecasters are lo- 
cated in the Weather Bureau’s Severe Local 
Storm Forecast Center at Kansas City, Mis- 
souri. Early in the morning of 20 May 1957, 
the meteorologist’s first look at the surface 
weather chart (fig. 1) alerted him to the pos- 
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Kansas City) 


sibility of a tornado threat later in the day. 
The following significant features were noted: 

(a) The low pressure center was moving 
eastward at a moderate rate of speed; 

(b) Significant atmospheric pressure falls 
had occurred ahead of the eastward-moving 
low pressure center; 

(c) The cold front along the leading edge 
of the maritime polar air mass was located in 
a pressure trough and was moving eastward; 

(d) The air ahead of the cold front was 
warm and moist (with high dew points) and 
was being carried northward by strong south- 
erly winds; and 

(e) The first of what appeared to be the 
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Fic. 2. 850-millibar chart 
—0900 CST, 20 May 1957. 





Fic. 3. 500-millibar chart 
—0900 CST, 20 May 1957. 
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Fic. 4. Prognostic com- 
posite chart of tornado 
potential factors. 
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beginning of a series of squall lines was ap- 
proximately one hundred miles to the east of, 
and parallel to, the cold front. 

Alerted to the possibility of tornadoes 
somewhere over a broad area, the meteorolo- 
gist next turned to the charts showing the up- 
per-air currents. On the 850-millibar chart 
(fig. 2), which shows conditions at approxi- 
mately 5,000 feet above the surface, there 
were several important features which spelled 
out danger. 

This chart showed that a tongue of mois- 
ture-laden air, extending northward from the 
Gulf of Mexico under the influence of strong 
winds, was present from the ground to a 
height of about 5,000 feet. This tongue was 
moving eastward. Warm, relatively dry air 
extended from the arid Southwest in currents 
roughly parallel to and about 100 miles to 
the west of the tongue of moisture-laden air 
from the Gulf. A significant indication and 
warning sign to the forecaster was the fact 
that the warm-air tongue was moving in an 
eastward direction more rapidly than the 
moist-air tongue. . 

The meteorologist then performed several 
calculations based on meteorological formulae 
and estimated that the warm tongue would 
overtake the moist tongue over southern Ne- 
braska and northern Kansas. 

Next, the forecaster examined the chart 
for the 500-millibar level (fig. 3) which rep- 
resents conditions at about 18,000 feet above 
the. surface. Here he noted two conditions 
that could contribute to the tornado-forming 
possibilities indicated on the other charts: 

(a) A trough in the 500-millibar surface 
extended from Wyoming southward into New 
Mexico, and 

(b) A narrow band of strong winds was 
flowing from the southwestern part of the 
United States to the north-central states. 

From his experience, the meteorologist 
knew that a trough in the 500-millibar sur- 
face is generally found to the west of an area 
when it is threatened by tornadoes. He also 
knew that part of the narrow band of strong 
winds (sometimes referred to as a Jet Stream) 
can contribute toward the release of energy 
associated with tornado development. 

More calculations showed that the trough 
and the band of strong winds would be so 
situated as to strengthen the possibility of 
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tornado development in southern Nebraska, 
eastern Kansas and western Missouri. 

The next procedure of the meteorologist 
was to combine on one chart the forecast 
conditions for the 850-millibar level and the 


500-millibar level (fig. 4.) This step also 
confirmed the suspicion that an area cen- 
tered in Kansas and extending northward and 
eastward would be part of the area where 
tornadoes were likely that afternoon. 

The meteorologist examined closely the up- 
per-air soundings at North Platte and Omaha, 
Nebraska; Topeka and Dodge City, Kansas; 
Columbia, Missouri; Oklahoma City, Okla- 
homa; and Amarillo and Fort Worth, Texas. 
The sounding at Topeka, Kansas, showed that 
the depth of the moist layer of air had risen 
from 2,000 feet on the 19th of May to more 
than 8,000 feet on May 20th. The other 
soundings disclosed the presence of a very 
rapid drop in the temperature of the air with 
increasing height, especially near the top of 
the moist layer. This condition, the mete- 
orologist knew, could further contribute to 
the sudden release of energy associated with 
the development of tornadoes. 

After examining these charts and other 
supplementary charts, the meteorologist was 
satisfied that his forecast of developments 
pointed to the threat of tornadic activity in 
the area of northern Kansas and southern 
Nebraska, spreading eastward into eastern 
Kansas and western Missouri. The next 
problem confronting him was to keep the 
forecast area for that afternoon as small as 
possible and yet include the places where 
tornadoes might occur. He must avoid alert- 
ing people unnecessarily and yet alert those 
who would be in the most dangerous area. 

Taking all these factors into consideration, 
the meteorologist issued a forecast at 1100 
CST for tornadoes to occur in the area near 
a line from Grand Island, Nebraska, to St. 
Joseph, Missouri (fig. 5), for that afternoon 
from 1300 to 1900 CST. This forecast was 
distributed to reach the public in and near 
the threatened area using all available com- 
munication channels, including commercial 
radio and television stations. 

Now the time for rapid detective work had 
arrived, aimed toward “keeping on top” of a 
potentially serious situation. Charts were 
plotted continuously to observe as precisely 
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Fic. 5. First forecast of possible tornadoes. 
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as possible what conditions were actually de- 
veloping and to determine any changes neces- 
sary in the original forecast. Reports from 
all stations were watched closely. The first 
confirmation that the forecast was material- 
izing was indicated by radar reports from 
western Kansas. At 1230 CST radar echoes 
revealed the presence of a line of thunder- 
storm activity developing in central Nebraska 
and central Kansas and a second area in east- 
ern Colorado. The first line increased in in- 
tensity and at 1330 to 1345 CST reports be- 
gan to come in on the sighting of tornadoes 
near Concordia, Kansas. Relatively little 
damage was caused by the tornadoes near 
this portion of the forecast area, as the 
storms did not strike populated centers. 

Continuing the close watch on the situa- 
tion, the meteorologist issued forecasts be- 
tween 1515 and 1610 extending the area of 
expected tornado activity farther into eastern 
Kansas and western Missouri (fig. 6). These 
forecasts were distributed rapidly to reach as 
many people as possible in the areas threat- 
ened. “ 

Numerous tornadoes were reported and at 
1815 a tornado was spotted at Williamsburg, 
Kansas, southwest of Kansas City, Missouri. 
The storm was tracked by radar along its en- 
tire path and was also reported by volunteer 
tornado observers. This information was im- 
mediately relayed to radio and television sta- 
tions to keep the public fully informed so that 
safety precautions could be taken. The tor- 
nado passed through several heavily popu- 
lated areas before it dissipated about 2000, 
but not before thirty-three persons had been 
killed, many injured and millions of dollars 
of damage done, particularly in the Ruskin 
Heights section of Kansas City. Figure 7 
shows the ‘forecast areas and the resulting 
tornadoes on May 20th. 

By late evening, the contrasting air masses 
had moved sufficiently to change the charac- 
teristic features of the atmosphere that breed 
tornadoes. The weather charts indicated no 
further forecasts were needed. Subsequently, 
no additional storms occurred. It was an- 
other nerveracking day in the life of a fore- 
caster. 

During the entire year, the Weather Bu- 
reau is on duty, day and night, to detect any 
threat of severe local storms and to alert the 
public. 
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Snowfall in Florida 


Davip M. LupLuM 


FALL of snow at sea level south of 

30° N can occur at only three or four 
locations around the northern hemisphere. It 
requires a special combination of geographic 
exposure at the periphery of a large conti- 
nental land mass and also the presence at the 
propitious moment of both polar air and an 
adequate supply of moisture. 

The peninsula of Florida on rare occasions 
fills the above specifications, and the occur- 
rence of snowfall there affords the nation’s 
press a field day for editorial writers and 
cartoonists to chide Floridians for their “un- 
usual weather.” So it might be of interest, 
in view of the past winter’s activity, to take 
a historical glance to see how unusual snow- 
fall may be in the land of recent “frozen sun- 
shine.” 

Though St. Augustine (1565) is the oldest 
permanent existing settlement of Europeans 
on the continent of North America, its early 
meteorological history was somewhat nebu- 
lous until it became part of the British Em- 
pire in 1763. Thereafter, we have sufficient 
material to chronicle the highlights of Flor- 
ida’s weather. 

An early and reliable historian of the area, 
J. L. Williams writing in 1835 relates that 
snow fell over parts of present-day Florida 
in 1774, which, in good public relations style, 
the local residents referred to ever after as 
the “white rain.” 

What probably comprised the greatest of 
Florida snows occurred on 10 January 1800. 
Fortunately for us, on that very day Andrew 
Ellicott was surveying the then southern 
boundary of the United States. Ellicott was 
camping at Point Peter near the mouth of the 
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St. Mary’s River which separates Georgia and 
Florida at that point. His journal entries 
follow: 


Jan. 10—Thermometer 37° at sunrise, rose 
to 40° 
Snow and hail the whole day! which con- 
tinued till 10 o’clock in the evening when 
the thermometer fell to 32°, the wind 
shifted to N.W. and it became clear at 
midnight. 
Jan. 11—Thermometer 28° at sunrise, rose 
to 40°— 
Snow five inches deep. 


Jan. 12—34° at sunrise—rose to 67° 


The winter of 1799-1800 was apparently a 
severe one of similar intensity and duration 
as that of 1957-58. Another cold spell oc- 
curred on 19-20 February 1800 when Elli- 
cott noted: “a smart frost .. . ice 4” thick 

. wash water frozen at 7:00 p.m.... 
water frozen within 9 feet of fire.” By the 
23rd, however, it had become “very warm.” 

Three years later, on 15 February 1803, a 
very heavy snowfall spread over Georgia with 
undrifted depths of 18” reported in central 
parts of the state and the rarity of sleighing 
in the streets of Savannah. Whether the snow 
cover reached across the border into Florida 
is not known. 

The next Florida snowfall of any conse- 
quence apparently did not occur for nearly 
half a century. None of the accounts of the 
most historic of all Florida freezes, that of 
8 February 1835, makes any mention of ac- 
companying snowfall. In the absence of posi- 
tive information, we must assume that this 
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Weather Rambles 


IvAN W. Brunk, U. S. Weather Bureau, Chicago, Illinois 


UNUSUAL(?) WEATHER 


NUSUAL weather in one part of the 
country, such as one of the most severe 
winters of record in Florida, seems to be fre- 
quently offset by contrasting unusual weather 
in another area. For example, 1957-8 is be- 
ing called the “Year Without a Winter” in 
the Great Falls, Montana area, according to 
Thomas E. Jermin, meteorologist in charge 
of the weather bureau in that city. For a 
total of 67 consecutive days, from 30 Novem- 
ber 1957 to 4 February 1958, the daily mean 
temperature remained above normal. This far 
exceeds any such previous record at Great 
Falls, where weather records date back to 
1893. The first sub-zero weather of the win- 
ter did not arrive at Great Falls until 7 Feb- 
ruary 1958, and even at Chicago, the first 
sub-zero reading of the winter was not regis- 
tered until February 8th. This helps to show 
that “normal” weather may be almost as elu- 
sive as the “average man” and that it may 
not be so unusual that the weather seems to 
be more unusual than usual this year. 


SPRING IS HERE 


Spring began this year at 2206 EST on 
March 20th, and we are now safely past the 
date of the dreaded “equinoctial storms,” so- 
called. On the day of the vernal equinox, the 
sun in its apparent annual motion among the 
fixed stars crossed the celestial equator mov- 
ing northward. The word “equinox,” mean- 
ing “equal night,” is used with reference to 
this date, and it is popularly supposed that 
on this day the sundown period is exactly 
equal to the total sunshine period. Reference 
to sunrise and sunset tables will show that 
this is not the case. This situation is due to 
two reasons: 

(1) Sunrise is defined as the time the top 
of the solar disk crosses the horizon, and sun- 
set is considered as the time when the top of 
the sun disappears below the horizon. As it 
takes a little time for the sun to travel its 
diameter, this much time is added to the day 
and subtracted from the night. 
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(2) When we see the sun rise and when it 
is observed to set, we are looking at light 
which came from a sun that is not where it 
appears to be. At those times the sun is actu- 
ally below the horizon, and it can be seen 
only because the atmosphere acts like a prism, 
refracting or bending the light rays from the 
sun. 


TORNADO-PROOF FRAME Houses 


After the destructive Omaha tornado of 
Easter Sunday, 23 March 1913, which killed 
95 persons and destroyed 600 homes, a num- 
ber of tornado-proof houses were built in 
Kansas City by the late Col. Nelson, founder 
of the Kansas City Star. It is reported that 
the builder first surveyed the Omaha damage, 
and decided that the houses destroyed were 
of too light a type of construction. The 
houses built in Kansas City had two by six’s 
for studding and twice as many nails as usu- 
ally used. Other features included heavy 
bolts to anchor the houses to the foundations, 
and two large chimneys in each house to help 
anchor the buildings and also to furnish vents 
for rapid equalization of pressure in case a 
tornado funnel passed overhead. 

As yet these houses have not been hit by a 
tornado, and it is not known for certain 
whether this type of construction is more 
tornado-proof than other types. The houses 
in Kansas City, Missouri, are on Harrison 
Street, between 47th and Brush Creek Boule- 
vard, or about 7 miles north of the path 
of the destructive tornado which smashed 
through the southern edge of Kansas City on 
20 May 1957. 


Tue RmpDLE OF THE GREAT LAKES 


The Great Lakes provide a unique trans- 
portation artery and the volume of traffic 
compares favorably with that carried annu- 
ally by the entire United States ocean-going 
merchant fleets. Most Great Lakes ports are 
ice-bound in the winter season, but during 
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the navigation season more total tonnage 
passes through the locks at Sault Ste. Marie, 
connecting Lake Superior and Lake Huron- 
Michigan, than the combined total carried 
through five other important canals, includ- 
ing the Panama and the Suez. 

The levels of the Great Lakes fluctuate 
from year to year, and from month to month 
during each year. For nearly 100 years of 
record, the difference between minimum and 
maximum monthly mean elevations of Lake 
Michigan-Huron is slightly more than 6 feet, 
and the fluctuation in the monthly average 
lake level within any one year is usually over 
one foot. During periods of low levels, pub- 
li¢ and industrial facilities are sometimes 
built close to the shore lines, only to be dam- 
aged or destroyed at times of high levels. 
The most recent high water period was in 
1952. In August of that year Lake Michi- 
gan-Huron was at its highest level since 1886. 
Since 1952, its level has been falling steadily, 
with the usual annual fluctuations, and in 
January 1958 it was nearly 4 feet below the 
high level of 1952. . 

According to the literature, many unsuc- 
cessful attempts have been made to correlate 
rainfall with the levels of the Great Lakes. 
However, a meteorologist, whose work has 
been almost completely overlooked by engi- 
neers and others, showed many years ago that 
“the water levels seem to be closely related 
to the quantity of precipitation, delays of a 
year or more often appearing in the response 
of the levels, since the run-off is not immedi- 
ate.” * 

Rainfall in the Lake Michigan-Huron drain- 
age basin was much above average in 1950 
and 1951, prior to the near-record high levels 
in 1952. Since that time the precipitation 
has been below average in most years, but 
was above average in 1957, based upon rain- 
fall figures for the Lake Michigan-Huron 
drainage basin computed by the U. S. Lake 
Survey, Corps of Engineers. Therefore, this 
may be some indication that Lake Michigan- 
Huron will decline at a decreasing rate in 
1958, or may even be slightly higher than in 
1957. 

*P. C. Day, “Precipitation in the Drainage Area 


of the Great Lakes, 1875-1924,” Monthly Weather 
Review, March 1926. 
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Letters to the Editor 


Sir: It would be impossible for you to put out 
a publication of which any one issue would 
please every reader. To date I have not re- 
ceived an issue in which I did not enjoy some 
of the articles and pass up some of the others. 
I think you have a great magazine just as 
it is with each issue containing an assortment 
of subject matter. Keep ’em coming. 
W. H. Pico 
Cavalier, N. D. 


Sir: Well first I think Weatherwise should be 
published every month if not semi-monthly. 
Second, if possible more experiments in at- 
mospheric physics and other phases of mete- 
orology. Third, the magazine should have a 
page for its readers’ comments. 

Bos H. Pare 

Chicago, Ill. 


Sir: I have thoroughly enjoyed reading every 
issue of Weatherwise and have every copy on 
file from No. 1, Vol. 1. However, I have one 
request. I miss articles you used to have 
called “Workshop for Weathermen.” I hope 
that you can resume that feature and similar 
ones on instruments and observing for the 
non-professional weathermen. 

T. M. Hacoon, Jr. 

Paris, Texas 


Sir: I feel that Weatherwise should be kept 
just as it is, and every effort should be made 
to restrict the publication to “interest” arti- 
cles rather than “technical” articles Weather- 
wise is the only publication left for an ama- 
teur meteorologist. 

James B. Cope 

Earlham College, Ind. 


Sir: Thanks for the very interesting “The 
Washington and Jefferson Snowstorm.” . . 
Please keep Wise down to earth—let the long- 
hair stuff go to the Bulletin. I very much 
enjoyed the climat-tables—recalled my com- 
pilation of nearly 10 years ago. 

Donatp C. CAMERON 

Salt Lake City, Utah 


(Continued on page 66) 
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12-13 December 1957 








Temperatures are for 
low ground locations. 


Florida Freeze Pattern 1957-58 





4-5 February 1958 





Federal-State Frost 

Warning Service, 

f USWB, Lakeland, 
Florida. 












E 1957-58 winter weather conditions in 
Florida were noted for their record or 
near-record proportions. Recurring freezes, 
interspersed with strong winds and heavy 
rainfall in most peninsula areas, were adverse 
to nearly all facets of the state’s economy. 
Snowfall, a rarity for Florida, was reported 
on two occasions: 8 January and 12-13 Feb- 
ruary. Numerous points recorded more days 
with freezing temperatures than ever before 
experienced during a winter season. 
Temperatures for the season as a whole av- 
eraged the lowest since records have been 
kept. December was generally 2 to 4 de- 
grees below average. January was 7 to 9 
degrees below average and generally the sec- 
ond coldest January on record. February, in 
addition to being 9 to 10 degrees below aver- 
age and colder than January, was the coldest 
month ever recorded in south Florida and the 
second coldest month ever recorded in the 
northern and western areas—February 1895 
was slightly colder. 
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Florida’s Winter W< 


KeitH Butson, State Climatologisi 


The cold was well distributed over the 
state; temperature departures displayed no 
marked geographic preference. Only the 
Florida Keys and some south coastal islands 
escaped the freezing. Although each month 
produced one or more destructive freezes, none 
was as severe as some noteworthy historic | 
freezes as shown on the accompanying maps 
prepared by Federal-State Frost Warning 
Service, Lakeland, Florida. The record low 
temperature for Florida, 2 below zero at Tal- 
lahassee on 13 February 1899, was never 
seriously threatened. The lowest official tem- 
perature this season was 12° reported at two 
north peninsula points on 13 December. 

Freezes of notable severity occurred during 
the periods: 12-13 December, 9-10-11 Janu- 
ary, 4-5 February, 14 February, and 18-19 
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ord Florida citrus crop was still on the trees 
and was exposed to the cold. 

Following this first freeze, temperatures 
slowly returned to seasonal average levels 
which prevailed until the state was beset with 
the prolonged cold of January and February. 
In this interim of relative warmth the south- 
ern peninsula experienced excessive rainfall; 
the southeast coast on 2-3 January was 
visited by one of the worst winter storms 
ever felt there. The recurring rains of late 
December and January caused considerable 
inundation of southern rangeland. The flood- 
ing plus almost continuous low temperatures 
during January and most of February in- 
hibited nearly all forage growth making live- 
stock feed in critical short supply. Much 
farmland was either flooded or kept too soggy 
for cultivation. The intense storm of 2-3 
January in the Florida Keys and the Dade- 
Broward-Palm Beach County area brought 
winds of 50 to 60 mph and 6 to 8 inches of 
rainfall. These strong winds and heavy rains 
played havoc with crops which had survived 
the earlier freeze, crops and seedbeds planted 
after the freeze, and most marine activities. 

The successive movement of cold air across 
the state within short intervals throughout 
January and the first three weeks of February 
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February. Freezing and relatively heavy 2 ba < 
frost deposits extended to the inland Ever- ” 
glades areas south of Lake Okeechobee also 
on 19 January. In all areas except the lower 
j east coast (Dade and Broward counties) the ' 
December freeze was generally more severe wi 
| than the subsequent cold periods. In the ag- ; 
ricultural areas of Dade and Broward coun- = 
ties, the 4-5 February freeze was the most Awe 
destructive. TOTAL SNOWFALL NIGHT OF \\¥. 
The 12-13 December freeze was occasioned FEBRUARY 12-13, 1958 \ a 
by the rapid southward movement, with mini- (All values in inches) 
mum modification, of a very cold Arctic air 
mass from Canada. Strong northerly winds ~~ aasrpeetn, cotiaen 
attending this cold wave minimized the usual 
high ground temperature advantage and ham- * Snow reported but a" 
pered most freeze protection measures. A no amount given o* 


large portion of the anticipated all-time rec- 
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Research and Education in Meteorology 


An Interim Report of the COMMITTEE ON METEOROLOGY to the Na- 
tional Academy of Sciences, National Research Council, Washington, D. C. 


25 January 1958. 


(The following excerpts from the full report include all recommendations made by the 
Committee. Full report and supplements will appear in June Bulletin of AMS.) 


PREFACE 


HE Committee on Meteorology was or- 

ganized by the National Academy of Sci- 
ences in April 1956 for the purpose of bring- 
ing together scientists from meteorology and 
related physical and geophysical fields to 
view in broad perspective the present posi- 
tion and future requirements of meteorologi- 
cal research and to recommend the general 
outline of a program which would accelerate 
progress in this important field. 

Very early in the deliberations of the Com- 
mittee, it was recognized that the question of 
progress in meteorological research was in- 
separably linked to the problems of mete- 
orological education and manpower. UIlti- 
mately two working groups were appointed to 
study in detail these two aspects of the cen- 
tral problem of progress in meteorology. 

A series of six full Committee meetings was 
held during 1956 and 1957. The pattern of 
these meetings was soon established. It con- 
sisted of a judicious mixture of discussions 
within the Committee and conferences with 
active research workers in meteorology and 
related fields. Several sessions were devoted 
to an exchange of views with prominent edu- 
cators in the general area of the earth sci- 
ences. The subjects covered in the technical 
conferences ranged all the way from current 
investigations on aurorae, ionospheric varia- 
tions and tides in the upper atmosphere, 
through studies of the general circulation of 
the atmosphere and numerical weather pre- 
diction, the discussion of exchange processes 
at the air-ocean interface, and on to recent 
measurements of temperature and salinity at 
great depths in the Atlantic Ocean. By meet- 
ing at such widely separated points as the 
Massachusetts Institute of Technology and 
Woods Hole Oceanographic Institution on the 
East Coast and Scripps Institution of Ocea- 
nography on the West Coast, and at research 
centers in between, the Committee attempted 
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to take the pulse of atmospheric research ac- 
tivity in this country. 

In addition, the working groups on research 
and on education or their representatives 
visited as many centers of research and edu- 
cation as possible and held conferences with 
many individuals and small groups. 

From this intimate contact with meteoro- 
logical activity in this country, the Commit- 
tee has attempted to distill its impressions 
and summarize its findings and recommenda- 
tions in the report which follows. The ex- 
perience has been a stimulating one. The 
Committee is unanimous in its belief that en- 
tirely new horizons of knowledge are opening 
up in the study of our atmospheric environ- 
ment. If the recommendations of our group 
will materially assist in the exploration of 
these dimly seen horizons and provide the 
impetus for a more vigorous assault on the 
important and fundamental problems of me- 
teorology, the Committee will feel that its 
mission has been accomplished. 


SUMMARY OF FINDINGS WITH RESPECT 
TO RESEARCH 


1. Although substantial advances have been 
made in recent years in meteorological re- 
search and many promising new avenues of 
exploration have been opened up, the magni- 
tude of the present effort is inadequate to ex- 
ploit fully the potential which exists at the 
universities. 

2. The lack of stability in the support of 
meteorological research at the universities 
has had a deleterious effect not only on the 
total meteorological research program but 
also on the attraction of capable students 
and scientists to work in this field. 

3. It is not always clearly recognized 
whether government support at the universi- 
ties is for basic or applied research. This 
situation leads to confusion and frequently 
results in a bias of the objectives of the 


April, 1958 























research, which is inimical to the conduct of 
basic research. 

4. The nature of the scientific problems 
that are to be solved requires a broad inter- 
disciplinary effort. 

5. The scale of the systems which come 
under the purview of the meteorologist is so 
large that the diagnostic tools of the re- 
searcher must by necessity involve large, 
elaborate and complicated equipment. More- 
over, much research needs to be done in de- 
vising suitable probes for investigating the 
structure of the atmosphere and the proc- 
esses which take place in the atmosphere. 

6. While there is great merit in small in- 
vestigations aimed at exploring specific areas 
of knowledge, fragmentation of research in 
meteorology has been carried to such a de- 
gree that it is difficult, under present circum- 
stances, to mount the effort required for a 
fruitful exploitation of knowledge and tech- 
niques that have become available during the 
last fifteen years. 

The findings of the Committee lead to the 
inescapable conclusion that a vastly aug- 
mented research effort is required if our na- 
tional capability for research in meteorology 
is to be fully exploited and the scientific, eco- 
nomic and military needs met. Recognizing 
that the bulk of basic research is conducted 
at the universities, we have directed our first 
thoughts to find means for effectively increas- 
ing the present university research effort. 
Our assessment of the nature and importance 
of the problems being investigated, the means 
for pursuing these investigations, and the con- 
ditions under which the investigations are 
made lead to the first recommendation: 


RECOMMENDATION 1 


Present support for meteorology at the uni- 
versities and kindred institutions should be 
increased immediately by fifty to one-hun- 
dred percent, to be directed toward support 
of basic research. The Committee recom- 
mends that the increase be sought primarily 
from federal agencies which support basic re- 
search, with assurance of stability of such 
support. 

The above recommendation is deemed to be 
fundamental; yet the Committee does not 
feel that essential research objectives in me- 
teorology can be met if this recommendation 
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is carried out in its entirety. More is re- 
quired than the simple strengthening of exist- 
ing institutions. Indeed, the Committee be- 
lieves that such a strengthening will take on 
its true significance only if additional means 
are found at the same time to tap the far 
larger reservoir of scientific manpower that 
exists in the parent fields of the basic sci- 
ences—physics, chemistry and mathematics— 
and to provide the research facilities of a size 
and scale commensurate with the global char- 
acter of the problem. The Committee, there- 
fore, makes the following additional recom- 
mendation: 


RECOMMENDATION 2 


A National Institute of Atmospheric Re- 
search should be established. This Institute 
should have the following characteristics: 

a. It should constitute a center of intel- 
lectual activity that would bring together sci- 
entists from meteorology and the related 
physical sciences. To assure maximum bene- 
fit and effects in the education and training 
of graduate students, the Institute should be 
located in closest possible proximity to a 
university or universities having established 
graduate schools with strong departments in 
mathematics and the physical sciences. 

b. It should provide research facilities on 
a scale required to cope with the global na- 
ture of the meteorological problem. These 
facilities would include modern scientific and 
technological tools such as a large-scale, high- 
speed electronic computer, a meteorological 
flight squadron, a laboratory for fundamental 
research on techniques for probing the atmos- 
phere by electromagnetic radiation, and a 
laboratory for fundamental research on the 
use of satellites and rockets as probes of the 
atmosphere: 

c. To assure the free movement of scien- 
tists between the Institute, the universities, 
and government agencies, it should be inde- 
pendently operated by a corporation spon- 
sored by a group of universities under a 
prime contract with the National Science 
Foundation. The support of government 
agencies having interest in meteorology is 
highly desirable but should be arranged 
through a single contract and coordinated by 
the National Science Foundation. 

d. Support should be provided at a level 
which would permit a capital investment of 
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fifty million dollars spread over a five year 
interval and an annual budget of approxi- 
mately fifteen million dollars at the end of 
five years. 

With able and imaginative leadership and 
strong support from the scientific community, 
particularly from the existing meteorological 
research establishments, such an_ institute 
would appear to be capable of fulfilling many 
of the needs for augmented research which 
the existing establishments cannot satisfy. It 
could at once offer career positions in atmos- 
pheric research to non-meteorologists and 
thus immediately establish effective contact 
with the parent sciences; it could engage in 
research activities which are not now encom- 
passed by existing departments; it could main- 
tain large research facilities which are not 
now available to individual departments and 
which would, in any case, overbalance their 
research and educational programs; it could 
provide a stimulating and effectual milieu 
and meeting place for research workers in 
allied or interrelated fields. In short, it 
could serve as the magnet to draw in the out- 
side manpower that will be needed to make 
the order of magnitude increase in our present 
research effort, which we believe to be neces- 


sary. 
EDUCATION AND MANPOWER 


If support for meteorological research on 
the scale recommended by this Committee is 
achieved, there remains the question of the 
adequacy of manpower resources in mete- 
orology to meet the growing needs. It soon 
became apparent in the Committee’s studies 
that the answer to this question must be in 
the negative. Manpower shortages are char- 
acteristic of all the sciences, so the answer 
was not surprising, but it was found that in 
many respects the problem is more acute in 
meteorology than in any of the other sciences. 
Except for the training of military students, 
whose excursion into the field is for the most 
part temporary, the output of meteorologists 
from the universities is inadequate to meet 
even the static needs of the science. 


SUMMARY OF FINDINGS WITH RESPECT 
TO MANPOWER 


The results of the Committee’s review of 
the status of manpower and education in 
meteorology, based on data from current sur- 


62 WEATHERWISE 


veys and its own investigations, are given in 
the report of its working group on this sub- 
ject reproduced in the Appendix. Some of 
the characteristics of the manpower situation 
in meteorology, most of which are peculiar to 
this science, may be summarized as follows: 

1. Approximately 90 per cent of the work- 
ing meteorologists are government employees, 
civilian or military. This concentration of 
meteorologists in the Federal Government is 
not the most effective way to advance the 
science. 

It is well known that careers in the mili- 
tary and civil government services are unat- 
tractive to a majority of young scientists. 
This factor is believed to be one of several 
which cause students to shun meteorology. 
Industry is just beginning to realize the ad- 
vantages that accrue through the employment 
of meteorologists. The funneling of mete- 
orologists into business and industry would 
not reduce the numbers available for govern- 
ment service; it would be expected to so in- 
crease the attractiveness of the field of mete- 
orology as to make a larger body of young 
scientists available for all types of duty. A 
student’s initial distaste for government work 
often is overcome by the time he has been 
graduated and has become familiar with the 
caliber of scientific services and research in 
the government agencies. 

2. Adisproportionately large number (about 
33 per cent) of meteorologists is in the 5- 
vear bracket representing World War II vet- 
erans who are being followed by a wholly in- 
adequate number of younger men. 

None of the other sciences has so unbal- 
anced an age distribution as meteorology. 
Unless something is done to fill the channel 
at the source, a sharp-crested wave of man- 
power will go- through the field followed by a 
disastrous ebb. At the present time, the situa- 
tion results in an absence of enough young 
men to fill initial career positions. 

3. Salaries paid for meteorologists are com- 
parable with those paid other scientists, and 
are at the top, on a par with salaries of physi- 
cists, for those with doctor’s degrees. 

This latter fact may be a result of a sup- 
ply-and-demand situation, as suggested by 
the next finding. 

4. The percentage of meteorologists with 
doctor’s degrees is the lowest of any scientific 


group. 
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5. The percentage of persons with no de- 
gree at all, who are designated by their em- 
ployers, by themselves or by their scientific 
society as meteorologists, is the highest of 
any scientific group. 

This type of finding seems to result mainly 
from the near-monopoly in the field by the 
Government, and a lack of qualified career 
beginners. The U. S. Civil Service practice 
of: (a) permitting untrained persons to be 
promoted into essentially professional jobs on 
the basis of experience in lieu of education, 
and (b) eliminating the formerly useful dis- 
tinction between subprofessionals and profes- 
sionals is largely responsible for this situa- 
tion. In the far-flung system of field stations 
of the U. S. Weather Bureau, many of the 
duties are of a routine nature which can be 
performed by persons of limited higher edu- 
cation. Lacking a nucleus of young college 
graduates of reasonable experience and com- 
petence, the Bureau puts older men some- 
what deficient in educational background into 
positions of considerable professional stand- 
ing. Similarly, the Air Force has airmen 
and the Navy has mates and chiefs making 
weather forecasts. 

From the facts and interpretations given 
here, it is obvious that not enough students 
are going into meteorology. The existing 
educational facilities appear to be adequate 
to meet the requirements of equalizing the 
imbalance of manpower. The problem is to 
get the students; the difficulty is in com- 
municating with the potential students. 

Since meteorology is a derived science (de- 
rived from physics, mathematics, chemistry, 
etc.), it is difficult for the student to be in 
touch with it before he has completed fairly 
extensive work in the background fields. By 
that time he may have already decided to 
become a physicist or a mathematician. The 
fact that classical physics and applied mathe- 
matics no longer are “in style” may aggravate 
the situation. Furthermore, meteorology is 
taught only at a few schools and the high 
school and college curricula hardly make 
mention of it. The student obtains his im- 
pression of the field from the television and 
newspapers in which the “meteorologist” is 
pictured as a weather man making pseudo- 
scientific attempts to forecast the weather. 

On a scale in keeping with its limited r- 
sources, the American Meteorological Society 
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is currently carrying on a program to stimu- 
late interest in meteorology. The experience 
and facilities of that organization can be 
used to improve the manpower situation. 


RECOMMENDATION 3 


It is recommended that the American Me- 
teorological Society take the initiative and 
responsibility for increasing its activities in 
stimulating interest in meteorology ten-fold 
or more, and that, as necessary, it seek federal 
funds for this purpose, preferably from the 
National Science Foundation. 

The details for carrying it out and costs 
proposals should be furnished by the Society 
based on its experience. The objective of 
this undertaking should not be an attempt to 
attract all students into the field of meteor- 
ology, but to provide them with the oppor- 
tunity to choose this field if it interests them. 
Included in the program should be the fol- 
lowing activities: 

a. Reach students through contacts with 
schools, through published material and pub- 
licity, through television, etc., to stimulate 
their interest in meteorology. 

b. Develop industrial and other non-gov- 
ernment career opportunities which would 
make the field more attractive. 

c. Assist high schools and colleges in es- 
tablishing general courses designed to ac- 
quaint students with the field of geophysics, 
in general, and of meteorology, in particular. 

d. Prepare a comprehensive career bulletin 
on meteorology. 

e. Promote the preparation of text material 
in a unified series on meteorological subjects 
for high schools and elementary schools. 
Film material should be included. (See also 
Paragraph 6 of the following section.) 

f. Provide assistance to high schools and 
colleges, by way of printed material and films, 
for example, to enable teachers and others to 
be more effective in their guidance and coun- 
seling responsibilities. 


SUMMARY OF FINDINGS WITH RESPECT 
TO EDUCATION 


The situation with regard to meteorologi- 
cal education, covered fully in the Appendix, 
may be summarized as follows: 

1. There appears to be a need for revision 
of the university meteorological curricula to 
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embrace the new aspects introduced or en- 
visaged by leading scientists in the field. 

Actions taken and trends being followed at 
M.I.T. and Chicago are examples of the re- 
orientation needed. At M.I.T. the graduate 
program has been combined with a special 
curriculum in the Earth Sciences. As back- 
ground for specialization in any of the Earth 
Sciences, including meteorology, the students 
follow a program in classical physics. A labo- 
ratory of the Earth Sciences is the center 
around which the program is developing. At 
Chicago, new developments in atmospheric 
physics and chemistry, including coordina- 
tion with other sciences, have been incorpo- 
rated into a specialization in meteorology, 
with a reduction of the attention paid to 
standard weather forecasting routines. 

2. High schools and colleges need assist- 
ance in establishing general courses designed 
to acquaint students with meteorology as a 
fundamental and exciting part of geophysics. 

3. A general need is expressed for new uni- 
versity meteorological textbooks, but there is 
no indication of willingness on the part of 
qualified persons to give up important re- 
search and teaching to prepare the required 
texts unless better support for this type of 
work is made available. 

4. Scholarships and fellowships at all lev- 
els are either inadequate or are not playing 
the part they should in bringing young sci- 
entists into meteorology. More predoctoral 
fellowships might help to increase the num- 
ber of Ph.D’s. to a proper proportion. On the 
other hand, of about 900 predoctoral, post- 
doctoral and faculty fellowships granted by 
the National Science Foundation in the last 
six years, only six have gone to meteorolo- 
gists. This might indicate a general lack of 
knowledge among meteorological students re- 
garding the extent of the fellowships available 
in the physical sciences through the National 
Science Foundation. 

5. The Committee finds that meteorology 
can benefit and has benefited by the attrac- 
tion of scientists in related fields to turn at- 
tention to meteorological research problems 
that might interest them. Such scientists 
could be attracted through postdoctoral fel- 
lowships. 

6. There is much to be done at the levels 
of the secondary and elementary schools to 
improve the manpower and meteorological or 
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science education programs. Many of the 
problems are common to science as a whole. 
Text material, career counseling material and 
direct approaches to students and teachers 
are necessary. (See recommendation under 
manpower findings on preceding pages.) 

7. The Weather Bureau has an active edu- 
cation program, but to meet new scientific 
challenges and to improve the general edu- 
cational level of its employees, these activi- 
ties could well be expanded. 

8. It has been found that there is a desire 
for the universities with meteorological de- 
partments to band together in order to put 
into effect programs necessary for keeping up 
with or actually promoting the new surge in 
the growth of the science which appears to 
be imminent. Relationships to other sciences 
are to be considered. 

RECOMMENDATION 4 

Representatives of departments of meteor- 
ology at the universities should form an inter- 
university committee to consider curricula, 
student recruitment, fellowship and textbooks. 

This Committee might: . 

a. Explore with the National Science Foun- 
dation, private foundations and industry the 
question of adequate scholarship and fellow- 
ship support and the full use of available 
support; 

b. Improve and modernize curricula in 
keeping with the new trends in meteorology; 

c. Explore the possibility of alleviating the 
textbook shortage by obtaining special grants 
to qualified writers of textbooks so that they 
may take time off from their teaching duties 
to do their writing and have income to sup- 
plement the small royalties they will receive; 

d. Cooperate with the American Meteoro- 
logical Society in improving contacts with 
schools and colleges where a source of poten- 
tial manpower may be reached; 

e. Review needs and problems in meteoro- 
logical research; 

f. Offer assistance to the Weather Bureau 
and other agencies in the improvement of 
combined educational and personnel situa- 
tions in these agencies. 

RECOMMENDATION 5 

The Chief of the Weather Bureau should 
be offered the help of a committee of univer- 
sity meteorologists in the educational and per- 
sonnel development programs of the Bureau. 
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A committee consisting of three university 
meteorologists, one university general edu- 
cator and a Weather Bureau representative 
could periodically review the programs and 
make recommendations for improvements. 
The committee members should make fre- 
quent visits to field stations to encourage and 
counsel personnel concerning individual and 
group education programs and to make sure 
that highly promising young scientists are not 
left undiscovered. The committee should con- 
cern itself also with the personnel actions of 
the Bureau as they relate to the educational 
problems, with a view toward the accomplish- 
ment, within the Bureau, of a general eleva- 
tion of the education and professional com- 
petence of personnel. Discussions with the 
Civil Service Commission and others aimed 
at raising the professional stature in the 
Government service might be included in the 
activities of the committee. 


RECOMMENDATION 6 


The university meteorological committee 
and other interested meteorologists should 
acquaint themselves fully with the availabil- 
ity of fellowships and scholarships in the sci- 
ences, and take the responsibility for provid- 
ing guidance and direction for well qualified 
students to obtain such assistance toward 
their education in meteorology. 


MEMBERS OF THE COMMITTEE 


Lloyd V. Berkner, Chairman, Associated 
Universities, Inc. 

Horace R. Byers, Vice Chairman, Univer- 
sity of Chicago 

Henry G. Booker, Cornell University 

Jule G. Charney, M.I.T. 

Hugh L. Dryden, National Advisory Com- 
mittee for Aeronautics 

Carl Eckart, Scripps Institution of Ocea- 
nography 

Paul E. Klopsteg, National Science Foun- 
dation 

Thomas F. Malone, The Travelers Insur- 
ance Companies 

Edward Teller, University of California 


Secretary of the Committee: 
John R. Sievers, National Science Founda- 
tion, Washington 25, D. C. 


April, 1958 


Flying Saucers (Continued from page 45) 


tion of a lee wave, and because of the mois- 
ture stratification and wave shape the oro- 
graphic clouds appeared above and down- 
wind from the peak. 


DruRNAL VARIATIONS 


Earlier it was noted that orographic clouds 
are generally stationary but that there are 
exceptions to the rule. In fact from Mr. 
Scaylea’s description it is apparent that we 
are here dealing with a case in which quite 
rapid movement occurred. It is interesting to 
consider what theory has to say on this point. 
According to Scorer’s (3) results, the wave 
length depends on lapse rate, wind speed, and 
wind shear. These parameters undergo rapid 
change in the lowest layers at the times of 
sunrise and sunset: that is, the cloud should 
move away from the peak in the morning and 
perhaps dissolve and then reform and move 
back towards it in the evening. Such effects 
have been noted by a number of observers in 
different parts of the world; and, recalling 
that Mr. Scaylea first saw the cloud at sun- 
set, we can say that his observation was con- 
sistent with both theory and prior observa- 
tion. 

Surrounding stations in the northerly and 
easterly quadrants reported fog and stratus 
much or all of the day and temperature 
ranges of only 3-4° F. Stations in the south- 
erly quadrant, however, especially those at 
higher elevations, experienced rather large 
diurnal changes. Thus the Paradise ranger 
station located five miles south of the peak 
at an elevation of 5,550 ft. reported a maxi- 
mum temperature of 58° F. and a minimum 
of 36° F. with a reading of 47° F. at 4:30 
p.m., while at Seattle the temperature ranged 
between 30° F. and 34° F. and at Yakima 
between 25° F. and 28° F. Although the 
diurnal changes were slight over the area as 
a whole, there were pronounced effects in the 
vicinity of the peak. 


THE ORIGINAL FLYING SAUCER INCIDENT 


Menzel (4) states that the current flying 
saucer craze began on 24 June 1947, when 
Kenneth Arnold, a businessman from Boise, 
Idaho, was making a flight in a light plane 
from Chehalis to Yakima, Washington. As 
he neared Mount Rainier, he sighted a chain 
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of unidentified objects flying close to the 
mountain. But let us examine his own ac- 
count. 

“T could see their outline quite plainly 
against the snow as they approached the 
mountain. They flew very close to the moun- 
tain tops, directly south to southeast down 
the hogback of the range, flying like geese in 
a diagonal chainlike line, as if they were 
linked together. 

“They were approximately 20 or 25 miles 
away, and I couldn’t see a tail on them. I 
watched for about three minutes—a chain of 
saucer-like things at least five miles long, 
swerving in and out of the high mountain 
peaks. They were flat like a piepan and so 
shiny they reflected the sun like a mirror. I 
never saw anything so fast.” 

The implication that Mr. Scaylea and Mr. 
Arnold viewed essentially the same phenome- 
non seems inescapable. We can never know 
for certain that this is the case, but we can 
test our hypothesis by inspecting the weather 
maps of 24 June 1947 to determine whether 
atmospheric conditions were basically similar 
to those on the later date. To be comparable, 
winds would have to be blowing from the 
north or northwest in Mr. Arnold’s case since 
the objects were sighted to the south and 
southeast of the peak. The air would have 
to be dry at lower elevations and moisture 
would have to be spreading in at higher lev- 
els. An inspection of the historical maps se- 
ries reveals that, indeed, all these conditions 
were met. 

No doubt a wide variety of natural phe- 
nomena are associated with the many reports 
of flying saucers. Only a small fraction of 
the sightings can be attributed to orographic 
clouds. But thanks to the fortuitous pres- 
ence of Mr. Scaylea on Pigtail Peak on that 
unusual December day in 1956, we can now 
give a rational explanation for the incident 
which started the flying saucer epidemic of 
the past ten years. The first of the unidenti- 
fied flying objects appears at last to have 
been identified. 
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Letters to the Editor 
(Continued from page 57) 


Sir: Let me first say that as a professional I 
certainly enjoy the informal, but informa- 
tive type of article that Weatherwise pub- 
lishes. There is certainly a need for such 
articles, and I know the magazine is read by 
many oceanographers here and is also en- 
joyed by the cooperative observers of the 
Weather Bureau in this area. 

There are some types of information which 
I do not believe are published in any of the 
U. S. journals. . . . These are short’ notes, 
one or two paragraphs of interesting or un- 
usual phenomena. They are the kind of 
things that any observer of the weather no- 
tices and finds interesting, but there is no 
way of disseminating them other than by 
word of mouth. A feature in Weatherwise 
such as an “Observers Exchange” would be 
appreciated by amateur and professional 


alike. 
RICHARD Fay 


Woods Hole, Mass. 


Sir: I have an idea, or request for an article 
which may be of interest to others besides 
myself. 

I used to be: fairly good at short range 
forecasts, using single station analysis based 
only on visual observations. Would an ar- 
ticle or series presenting a refresher course in 
the method be feasible? Outdoorsmen and 
boating enthusiasts might find such an ar- 
ticle useful, as well as interesting! 

I hope that this letter is of some aid in 
your “navigation,” and I do want you to 
know that I’ve been enjoying Weatherwise 
for a long time (as long as the AMS has been 
sending it out to members). 

JounN L. CERuTTI 
Gainesville, Fla. 
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Florida Snow (Continued from page 55) 


was a Clear, dry cold as the + 8° registered 
at St. Augustine would indicate. 

Weather records for Jacksonville are in 
satisfactory shape for our immediate purposes 
from 1844 to date, and they have been care- 
fully combed by T. Frederick Davis in the 
Monthly Weather Review (1907) for snow 
data. The records indicate a measurable 
snow over northern Florida took place on 13 
January 1852 during a notably cold winter 
month. The local observer at Jacksonville 
measured 0.5”, but Tallahassee had 2.0” ac- 
cording to press dispatches. The records at 
the former place for the next half century in- 
dicate nine occurrences of “a few flakes . . . 
light snow ... flurry ... sleet,” but no 
measurable snow until 1899. 

Due to its geographical position the west- 
ern part of Florida is more subject to snow 
situations and invites a deeper penetration 
southward of snowfall. In the winter of 
1886-87 Pensacola had 0.5” in December 
and 1.0” in January. At Tampa enough 
snow fell for snowballing. This marks the 
only winter previous to 1957-58 during which 
snow fell in Florida in two successive months. 

The cold winter of 1894-95, when a double 
freeze caused the greatest destruction among 
citrus orchards since 1835, witnessed a good 
old-fashioned snowstorm of 3” at Pensacola 
with sleighing and 2” at Tallahassee on 8 
February 1895. At Eustis in central Florida 
snow fell on both the 14th and 16th with no 
accumulation, and some “fine snow” was re- 
ported in Manatee County near Sarasota. 

By far the most extensive snowstorm in 
modern Florida history accompanied the 
Great Cold Wave and Eastern Blizzard of 
February 1899, the month which wrote so 
many bitter records into the weather books 
of the Southeastern States. This was the 
greatest of all recorded Arctic outbreaks in 
the United States when temperatures at 
Tallahassee plunged to — 2° on the morning 
of 13 February, the absolute minimum for 
Florida. ‘ The deep penetration of the frigid 
air is shown by the following minima at 
southern points: Tampa 22°, Ft. Myers 28°, 
Boca Raton 28°, Key West 44°. 

As a wave formed on the original cold 
front, a snowstorm enveloped most of the 
peninsula, spreading a blanket of white an 
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inch or more deep as far south as Tarpon 
Springs near St. Petersburg. A trace was 
noticed at Ft. Myers at 26° 35’ N on the 
West Coast in the same latitude as Palm 
Beach. Tampa had an official 0.1” and again 
some enterprising citizens engaged in snow- 
balling. In the north the falls were much 
heavier with observed amounts of 4” at Lake 
Butler and 3” at Lake City in the base of the 
peninsula. Pensacola had 2.1”. The snow 
reached across the peninsula to Jacksonville 
where the fall of 1.9” was the first measurable 
snow in 50 years. Traces fell along the East 
Coast as far south as Daytona Beach. 

After the snowy period attendant the dec- 
ade of the 1890’s, we hear little of measurable 
snow in Florida for many years. In January 
1935 a fall of 1.0” covered Panama City and 
0.2” at Apalachicola, but appears to have been 
confined to northwestern parts of the state. 

Early in the present decade a substantial 
snow fell in the St. Augustine-Crescent City 
area where measurements by Weather Bu- 
reau observers reached 2.0” on the night of 
2-3 February 1951. Traces fell as far down 
as Bradenton on Tampa Bay in the west and 
Daytona Beach in the east. 

The winter of 1957—58, now rated the cold- 
est three-months span in the peninsula’s his- 
tory, contributed among other things two 
snows to the record books. Snow flurries 
broke out in the northwesterly flow of cold, 
unstable air on 8 January 1958 with traces 
as far down as Orlando and Lakeland. At 
the latter place visibility was reduced to two 
miles and children were let out of school to 
witness the spectacle. Flakes were also no- 
ticed in the vicinity of Tampa to the north 
and east of the city. 

The second snow of the winter came from 
a real cyclonic disturbance which moved 
across the central Gulf of Mexico and trav- 
ersed the south-central part of the peninsula. 
On the morning of 13 February Tallahassee 
measured 2.8” after an overnight fall. Both 
Pensacola and Apalachicola had 1.0”. Many 
northern stations reported 3” even. 

In summary, it appears that Florida ex- 
periences a major snowstorm about once 
every fifty years, that flurries will occur in 
the north about twice every decade, and that 
the Ft. Myers-Lake Okeechobee-Ft. Pierce 
line represents the farthest south, surface 
penetration of the white flakes. 
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Winter 1957-1958: 


The general circulation over the United States dur- 
ing the first two weeks of the New Year continued 
the regime which had prevailed during the very mild 
month of December. It will be recalled that the last 
five weeks of 1957 comprised a warm ending to a 
relatively cool year for the nation as a whole. The 
only exceptions to the December warmth occurred 
in the interior valleys of California and the South- 
east coast from South Carolina to Mississippi with 
the atmosphere over Florida forming the core of the 
cold air. 

For the first two weeks of January westerly flow 
continued to transport mild Pacific air across west- 
ern United States during a high index cycle. Baro- 
metric pressure at the surface remained high in the 
West and relatively low in the East. Ridge condi- 
tions over the western United States and Canada 
excluded cyclones from penetrating inland. Mild 
temperatures favored both coastal and inland sec- 
tions with the latter receiving much additional 
chinook warming. It was the warmest January on 
record at some Oregon points and in western Mon- 
tana not one day in January 1958 averaged below 
that day’s normal. 

Over the East trough conditions prevailed with 
the mean trough showing a progressive eastward 
movement as the month wore on. The southern end 
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Data by Office of Climatology, USWB. 


A Divided Nation 


Davip M. Luptum, Editor 


of the persistent trough in the Gulf of Mexico fa- 
vored cyclonic formation there—a feature of mid- 
and late winter 1958 which produced an almost un- 
precedented period of cold storms and frigid tem- 
peratures over the entire Southeast. 

The cycle of west-east flow broke down in spec- 
tacular fashion at mid-month with a very rapid de- 
cline of the strength of the westerlies in the middle 
latitudes. The behavior of the jet stream well illus- 
trated the changes which were in progress on the 
circulation charts. The jet, which is most intense 
during a high index cycle, reached its peak speeds 
about 20 December when it was found near 47° N, 
close to the U. S.-Canada border. Thereafter, it 
migrated farther and farther southward—by mid- 
January it was near 40° N and by early February 
at 33° N over the Gulf States. At the same time 
there was an abnormal increase in westerly circula- 
tion across the sub-tropics of Mexico and the Gulf. 

The rearrangement of ridges and troughs to ac- 
commodate the new circulation was signaled by the 
very rapid build-up of a blocking anticyclone of 
great magnitude over the Greenland-Baffin Land 
area. Surface barometric pressures reached extreme 
values there on 18 January 1958 when two stations 
on opposite sides of Baffin Bay reported 1064 mb 
(31.42") and map analysts interpolated a central 
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Departure of Average Temperature from normal 
in degrees Fahrenheit. USWB chart. 


pressure of 1066 mb (31.48”). The presence of this 
great block was of paramount influence in creating 
the southward transport of northern air masses 
which constituted the cold, snowy late winter in the 
eastern half of the United States. At the same time 
the anticyclonic flow stimulated easterlies in the 
polar regions bringing mild maritime air from the 
Atlantic over much of Canada during January and 
early February. Maine and occasionally the rest of 
New England shared in this easterly circulation to 
create a varied weather pattern there in January. 


Total Precipitation in inches. 
USWB chart. 


STORM ACTIVITY 


The most important cyclonic activity of January 
took place in the Gulf of Mexico. The jet stream 
flowing in from the Pacific over central California 
dipped southeastward to Texas and the Gulf of 
Mexico in its eastward rush, and this was the path 
that disturbances followed or developed in. The 
first storm of the month originated on 2-3 January 
near the Yucatan Peninsula, crossed western Cuba, 


(Continued on page 73) 


The upper-air map below shows the pattern of air flow for January at about 10,000 feet, on 


which the average weather largely depends. 


The contours lines represent the mean height of the 














700 mb. pressure level. Figures are in tens of feet: 1020 = 10,200 ft., 980 = 9,800 ft., etc. Chart 
by Extended Forecast Section, USWB. 
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The main circulation features which had developed 
about mid-January and given its latter two weeks 
such a definite meteorological personality continued 
to hold sway throughout most of February. In the 
Pacific Ocean south of Alaska the deep low centered 
about 700 miles south of Kodiak remained to domi- 
nate the entire North Pacific area. It formed a 
mecca for eastward-moving cyclones. Sea level pres- 
sure at 45 N, 140 W (about 300 miles west of Ore- 
gon) averaged 16 mb or 0.50” below normal for 
February. 

Strong ridge conditions over the Pacific and Pla- 
teau States downstream from the intense Pacific low 
shunted most storm centers northward into the Gulf 
of Alaska rather than permitting movement inland 
along the normal track. On the eastern side of the 
ridge an unusually well-defined front could be found 
most of the month along the crest of the Great Di- 
vide, separating mild Pacific air to the west from 
the bitter polar outbreaks to the east. There were 
no break-throughs of polar air down the mountain 
passes to the Pacific as usually occurs once or twice 
a winter. 

In the East the contours and circulation pattern 
resembled that of January with a trough extending 
from Quebec southward over New England and 
thence southward close to the coastline. The center 
of cyclonic action in the Atlantic trough showed a 
northward migrating tendency from January to Feb- 
ruary. The greatest pressure departures now were 
found aloft off the Delaware and Virginia Capes and 
at the surface to the east of Cape Cod. This small 
shift had important effects on the air flow into New 
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England and the Middle Atlantic region. The previ- 
ous easterly circulation was supplanted by a north- 
erly flow. The extremely moist air masses of Janu- 
ary were replaced by much drier and colder condi- 
tions associated with continental flow except when 
their prevalence was momentarily interrupted by a 
coastal disturbance. New York City, for instance, 
had ten consecutive days with temperatures consist- 
ently below freezing, the longest such period ever to 
occur in February. 

In the Arctic the blocking high in Greenland area 
remained the chief steering feature for North Amer- 
ica. Sea level pressure there averaged 12 mb or 
0.40” above normal. One significant change devel- 
oped in the Arctic as the month progressed. The 
western ridge over the United States built north- 
ward to cover part of Alaska and the Yukon. This 
provided an easy path for Arctic air to slip down 
the eastern flank of the ridge and pour into the 
Mississippi Valley and the East. The build-up of 
the ridge to Alaska signaled the end of the long 
mild spell in the northern Great Platfs as the Pa- 
cific-Arctic front was pushed westward to the crest 
of the Rocky Mountains. 

The zonal index of westerly flow, which had de- 
clined to low levels about 12 January, reached its 
lowest ebb during the first days of January and con- 
tinued at a low stage until 20 February. There- 
after, Pacific air again penetrated deep into the 
continent to rout the frigid conditions in the Plains 
and East for a few days. But again the closing 
three days of the month brought a resumption of 
north-south flow as a blizzard swept the Plains. 
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Departure of Average Temperature from normal 
in degrees Fahrenheit. USWB chart. 


THE GREAT SNOWSTORM— Once in a life- 
time a great snowstorm will occur and thereafter 
supplies an unlimited source of reminiscences and 
material for ever-growing tall tales. Writing in 1831 
about a great current storm, Ebenezer Niles, the 
Baltimore editor, declared it “a genuine old-fash- 
ioned snowstorm” and “worthy of the best days of 
our fathers.” 

The storm which swept the Atlantic seaboard and 
Appalachians highlands on 14-16 February 1958 was 
of major stature. It spread a blanket of snow 
twelve inches or more deep in a broad band from 
northeastern Alabama to the Canadian border. and 
beyond. Some states and local areas have had 
heavier falls of snow within memory, but no storm 
of the present century combined the magnitude of 
areal extent and the intensity of frozen precipitation 
as did the Great Snowstorm of Mid-February 1958. 











Total Precipitation in inches. 
USWB chart. 


Snow historians have been duly consulted, and they 
have culled from the records of the nineteenth and 
twentieth centuries only three worthy predecessors: 
The Great Atlantic Coast Snowstorm of 14-16 Janu- 
ary 1831, The Carolina to New England Blizzard of 
18-19 January 1857, and the Great Eastern Blizzard 
of 11-14 February 1899. So snow watchers of the 
present generation in the East can relax for they 
have had their big snowstorm! (Some parts of 
Maryland, Delaware, Pennsylvania, and New Jersey 
received even greater amounts during the Eve of 
Spring Snowstorm on 19-21 March 1958; neverthe- 
less, the intense storm area was limited in extent, the 
snowfall was generally a slushy mess, and the mete- 
orological situation was not one to inspire the ad- 
miration of the weather historian or forecaster.) 
The genesis of the storm lay in a low pressure im- 
pulse which moved across the Plateau and Rocky 
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Mountains states on 13 February. It joined the 
semi-permanent front along the eastern slopes of 
the Rockies which during most of January and Feb- 
ruary formed the boundary between mild Pacific 
and cold polar air. The center slid rapidly south- 
ward on the 14th to the Texas Panhandle under the 
influence of a strong southerly-displaced jet, then 
southeastward to the Gulf of Mexico where it 
emerged about noon of the 14th as a 1008 mb 
(29.77) low. Twenty-four hours later the center 
was on the South Carolina coast at 996 mb (29.42") 
and another twenty-four hours took it to a position 
off Cape Cod, Massachusetts, with pressure down to 
976 mb (28.84"’). 

As the depression moved across the warm waters 
of the northern Gulf of Mexico, all the ingredients 
of a good coastal snowstorm were present, so the 
alarms were sounded to the northward and a good 
forecasting job resulted. At midnight of the 14—15th 
a sizable anticyclone of 1032 mb (30.48”) was poised 
just north of the Dakotas with temperatures run- 
ning as low as — 25° F., and the anticyclone looped 
eastward over Quebec with below-zero readings 
there, as is required for classical eastern snows. So 
there was no lack of cold air. 

As the low pressure center skirted the coastline of 
the Gulf States, it was in good position to draw on 
the tropical air masses latent there with their copious 
supply of moisture. Thus, the intensifying low was 
able to set enormous quantities of moisture flow- 
ing northward over the dome of cold air which 
had been pushed into the Mississippi Valley by the 
northern anticyclone. Snow broke out from Lake 
Michigan to Arkansas, and southward to Mississippi 
and central Alabama. Three inches were measured 
in northern Mississippi and as much as 12.5” at 
Haleysville in northeastern Alabama. 

An important factor in causing the heavy snows 
so far inland lay in the path of the low center which 
remained inland about 50 miles from the coastline 
over Georgia and the Carolinas until it emerged at 
the Virginia Capes. This drew Atlantic moisture 
far enough inland to areas where below-freezing 
temperatures prevailed, resulting in heavy snows 
rather than rain over an ever-widening belt north- 
ward to Lake Ontario. Practically all areas in the 
Appalachians and upper Piedmont received 12” or 
more. Washington Airport had an official 14’’, Al- 
lentown, Pa. 18’, and Boston 19.4” for some of the 
big city totals. Mountain areas had much more— 
the Poconos 36”, the Catskills 30”, and the high- 
lands of interior New England up to 30”. The Bos- 
ton area boasted the most intense snowstorm in the 
75 years of Weather Bureau snowfall records. Both 
Boston Airport’s 19.4” and Blue Hill’s 22.2” were 
the greatest 24-hour falls in the record books. Old 
timers admitted they had seen nothing like this since 
the Big Snow of February 1717. 

Snow depths after the end of the storm approached 
record proportions. At Syracuse 48” lay on the 
ground, at Tannersville in the Catskills only 90 
miles from New York City—65”, at Lebanon, New 
Hampshire, 58’, and at Limestone, Maine, 62”. In 
Vermont Burlington’s accumulation of 32” was the 
greatest of modern times. Ski resorts in the moun- 
tains reported snow cover of 100” and more. 

The storm assumed blizzard proportions in many 
areas of the Middle Atlantic States and western New 
England during the closing hours of precipitation. 
Gale force winds from the northeast increased in 
force as they backed to the north and northwest. 
The dry snow, which fell with temperatures in the 
low 20s and upper teens, was blown into moun- 


72 WEATHERWISE 


tainous drifts, and for 48 hours and more defied the 
efforts of snow fighters to keep the main arteries 
open. Many country roads remained closed for 5 to 
7 days after the storm with great economic loss to 
rural communities. 


LAKE SNOWS OF NEW YORK STATE— 
The lee shore areas of Lakes Erie and Ontario ex- 
perienced one of their greatest snow seasons during 
the past winter with records tumbling in unprece- 
dented fashion. All three major Weather Bureau 
stations in the area, Buffalo, Rochester, and Syra- 
cuse, along with Burlington, Vermont, in the lee of 
Lake Champlain, had their snowiest individual cal- 
endar months in history. 

The snow belt of central New York State usually 
gets a double dose of snow from each passing cy- 
clonic system. It shares in a general snow which 
accompanies a storm center moving up the Ohio 
Valley through Virginia or Pennsylvania, and it also 
receives moisture from the expanding precipitation 
area of a coastal storm moving up the Atlantic sea- 
board from the South. With the shift of wind to 
the northwest or west after the passage of a storm 
center, the snowfall enters a second phase—it not 
only continues, but often intensifies as the westerlies, 
moving across the ice-free waters of Lake Ontario 
and Lake Erie, pick up moisture and deposit it a 
few miles inland in the form of very heavy snow 
showers. The snowfall often continues as long as 
the westerly air flow continues, sometimes for 48 to 
72 hours. Probably the greatest of lake snows oc- 
curred under the above circumstances on 8-JO Janu- 
ary 1836 when an average of 48” fell over the Rome- 
Utica-Syracuse area in a three-day continuous snow- 
fall. 

The present winter of 1957-58 has contributed the 
greatest total monthly falls in Weather Bureau his- 
tory. After impressive January totals, the following 
figures were reached in February: Buffalo 54.2”, 
Rochester 64.8”, and Syracuse 72.6”. The only 
greater totals from preliminary figures were 78.0” at 
Constantia near Syracuse and 74.1” at Garbutt near 
Rochester. 

Syracuse is the largest city in central New York 
State; the following figures show what an added 
burden an important industrial city has to contend 
with in a rigorous winter. After the sixth snowiest 
January with a fall of 35.6”, leaving a month-end 
covering of 9’, February had snowfall on all but 
three days: eight were traces, but the rest measur- 
able quantities. There were two storms of blizzard 
proportions: on 7-10 February 25.3” fell raising 
snow cover to 38’, and on 15-19 February 26.2” 
additional upping the snow depth to 48”. 

Total snowfall for the current winter to April 1st 
at Syracuse totaled 140.3", compared to the greaest 
previous season’s total of 146” in 1955-56. Rochester 
had its third snowiest January and its snowiest 
February. 

Burlington, Vermont, made the unique record of 
breaking both the existing January mark with 33.7” 
and the existing February mark with 34.3”. The 
monthly totals have been exceeded only once before, 
by March 1896 with 37.0”. The season’s total at 
Burlington to April ist reached 94.1”. 

An interesting sideshow to the main performance 
took place at Michigan City, Indiana, 40 miles across 
Lake Michigan from Chicago, where 42” fell in a 
very restricted area on 15-16 February under the 
same type lee shore mechanism that produced the 
record snows at the eastern end of the Lower Lakes 
on the same days. 
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A PLAINS BLIZZARD—An active central Pa- 
cific low moved inland over Washington on 24 Feb- 
ruary and pushed southeastward across the Plateau 
and Rocky Mountain region accompanied by a mild 
air stream. At the same time, just to the north of 
the Canadian border, a wave formed on the polar 
front and a low center also pushed eastward over 
the southern Prairie Provinces. 

The more southerly center deepened rapidly upon 
emerging on the central plains of Kansas on the 
26th. The surface deepening took place without the 
assistance of any really cold air mass in the circula- 
tion. Pressure dropped on the 26th and 27th to all- 
time lows in the area: Texarkana 29.10”, Austin 
29.27", Tulsa 28.92", Ft. Smith 29.01", and Kansas 
City 28.84”. 

The extreme deepening finally brought the polar 
front southward over the western Plains and bliz- 
zard conditions hit a wedged-shaped area covering 
central and western parts of the Dakotas, Nebraska, 
and Kansas and also over eastern Wyoming and 
Colorado. Seventeen inches of new snow fell at 
Pierre, South Dakota, and 14” at Chadron, Nebraska. 
Winds of 60 mph whipped the snow across the open 
plains to fill road and railway cuts with tremendous 
drifts. 

An interesting feature of the storm concerned the 
behavior of the warm front which ran through the 
center of a north-south trough connecting the low 
center over Canada with that in Kansas. This front 
remained almost stationary on the 26th and 27th 
over the middle Missouri Valley region, separating 
Arctic air to the west from much modified polar air 
to the east with a temperature differential of 25 de- 
grees and more. The firmness of the warm front in 
its north-south position restricted the blizzard area 
to the western portion of the Plains for 48 hours 
until the 28th when the whole system receded east- 
ward. Snow then spread over the North Central 
States but with greatly diminished intensity and 
much lower wind force. 





January (Continued from page 69) 

and lashed the Florida Straits and the Bahamas with 
near-hurricane winds of 70 mph. It was the worst 
winter storm in the 47-year history of the Miami 
Weather Bureau. 

A second low latitude disturbance took form over 
northern Mexico on the 5th and, pulling copious 
moisture inland, dropped 6” rain in the Lower Rio 
Grande and 7” snow in west Texas and New Mexico. 
After turning northeastward in the central Gulf, the 
center cut across the northern Florida peninsula and 
speed up the Atlantic Coast as a tight-knit storm of 
rapidly increasing intensity. When the center crossed 
Nantucket Island on the 8th, a barometric pressure 
of 28.35" was recorded—almost 0.50” lower than 
ever recorded there in January and fairly close to 
the all-time low of 28.18” in Hurricane Edna of 
September 1954. Heavy snows fell in a coastal belt 
from Virginia northward: 12” in Virginia and Mary- 
land, 15” in southern New Jersey, and up to 20” in 
a belt across southeastern New England and Maine. 

Another storm moved from northeastern Mexico 
on the 12th and again caused heavy rains over east 
Texas and the Gulf States on the 12-13th. A sec- 
ondary formed on the coast of Georgia, resulting in 
heavy rains over the Carolinas changing to snow in 
the interior from Pennsylvania to New England. 
Many northern ski resorts received up to 24” of 
new snow for the first good skiing conditions of the 
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season. The influence of the blocking high over 
Baffin Land stalled the further progress of this dis- 
turbance when it was off the New England coast. 
For five days it remained almost stationary in the 
Gulf of Maine area, causing five days of continuous 
precipitation over eastern New England. 

A good rain-producing storm formed in Arkansas 
on the 21st. As it moved northeastward to Illinois, 
a heavy snow belt broke out from Missouri to Lake 
Michigan. Over 15” fell in the Ozark Mountains of 
Missouri and 20” at Kansas City, the latter’s heaviest 
storm since the all-time high of 25” in March 1912. 
Again the blocking high in northeast Canada caused 
the storm to side-slip eastward to northern Virginia 
where the center regenerated and pushed on to Nova 
Scotia, dropping 6"’ of new snow over northern New 
York and New England. 

Still another southern depression developed near 
Brownsville, Texas, on the 23rd, cut across Georgia 
on the 24th, and reached a position south-southeast 
of Cape Cod where it stalled as its predecessors had 
done. Its passage across Georgia was accompanied 
by a tornado at Cochran on the 24th, resulting in 12 
injuries and $300,000 property damage. New Eng- 
land rainfall totals were swelled by 1-2 inches with 
rain falling on five consecutive days from the 25th 
through the 29th. 

A final storm moved across the Gulf of Mexico on 
the 28-29th to cross southern Florida and move out 
into the Atlantic Ocean on a track further east than 
any previous January low. Moderate rains fell from 
Jacksonville to Hatteras. Its chief contribution to 
the winter season was to pull more cold air down 
from northern latitudes to prolong the Florida cold 
spell. 


MILD WESTERN WINTER—While Florida 
froze, the Northwestern States, including the north- 
ern Plains, Rocky Mountain, Plateau, and Pacific 
areas, basked in the longest period of uninterrupted 
mildness of any winter of record. Temperatures in 
central Montana in January averaged 14 degrees 
above normal, the daily mean did not fall below 
normal on any day of the month, and no readings 
below 14° were registered at Great Falls, for exam- 
ple. At the latter point, it was the second warmest 
December and the second warmest January on rec- 
ord, the combination making the warmest December- 
January ever experienced. 

The dividing line between the warm West and cold 
East, for the month as a whole, ran southwestward 
from Chicago to El Paso, Texas. Most of New Eng- 
land, too, experienced a very mild January due to 
the easterly circulation of maritime air there also; in 
eastern Maine the mercury averaged 10 degrees above 
the January normal. 

The fast flow of westerlies in December carried 
over into January on the West Coast. A well-estab- 
lished Plateau high proved the dominant pressure 
configuration in the West; it held the polar front 
well north of the Canadian border and well east of 
its normal position, placing Montana and Wyoming 
and all to the west in the area of continued Pacific 
air masses. There were none of the usual winter in- 
vasions of polar air westward through the passes of 
the Rockies. In fact, the warm regime continued in 
Montana until 6 February when general zero read- 
ings broke the mild spell. Thereafter, the separat- 
ing front was generally found along the Great Di- 
vide, where it continued to shield Idaho and the rest 
of the Northwest during the entire month of Feb- 
ruary. The three unseasonable winter months there 
made it one of the warmest on record. 
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Florida’s Winter Weather 
(Continued from page 59) 


did not allow temperatures to reach seasonal 
levels for more than a day or two at a time 
at any place. Strong northerly winds accom- 
panying each cold blast added to the general 
discomfort and caused considerable sand drift- 
ing in areas such as recently planted citrus 
groves and defoliated older groves. Rainfall 
associated with each cold air advance during 
January produced monthly totals about four 
times normal on the southern peninsula and 
about double on the northern’ peninsula. 
Snow, occurring mostly as flurries and melt- 
ing as it fell, was reported as far south as 
southern Polk county (latitude about 274°) 
on 8 January. On the night of 12-13 Feb- 
ruary, with the entire state covered by cold 
air and a low pressure system moving east- 
ward through the Gulf to provide moist air 
overrunning, a general snow began falling in 
western and northern Florida. Snow accumu- 
lated and remained on the ground at nearly 
all reporting points north of latitude 30°. 
Snow, melting as it fell, was observed as far 





south as Gainesville (latitude 29° 38’). Fig- 
ure — shows the general distribution of the 
reported snowfall—many west Florida points 
reported depths of 2 to 3 inches on the morn- 
ing of the 13th. At several places this snow 
was the heaviest since 1899. At Jackson- 
ville, the 1.5 inches measured occurred on the 
59th anniversary of the only other recorded 
measurable amount—1.9 inches on 13 Feb- 
ruary 1899. The 2.8 inches at Tallahassee is 
the greatest amount ever measured since rec- 
ords began in 1886. 

The warm weather which moved into the 
southeastern states during the last week of 
February was a long awaited sensation to 
nearly all Floridians. It was the first time 
since early January that temperatures re- 
mained close to seasonal averages for more 
than a day or two at a time. Most plant 
growth kept dormant by the cold burst forth 
and there was a general feeling of Spring not 
unlike that experienced annually in the more 
northern climes. Perhaps winter was over, 
but it had certainly left its reminders in 
frozen plant foliage and extraordinary home 
heating bills. 
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NOW... 
Pa —).\ i mele), 
WITH BUILT-I 
RADAR 


REFLECTORS! 





Tracking weather balloons by radar is basic to U. S. Navy meteorological work. 
Until now, the best method of making a balloon visible to radar was to attach a 
trailing reflector . . . expensive, heavy, and hard to launch from shipboard. 


To solve this problem, Dewey and Almy has recently developed a balloon with 
internal, integral reflectors. Thin aluminum strips—dipoles—are attached to the 
inside surface of the balloon. Radar waves contacting these reflectors bounce back 
to be seen as blips on the radar screen. 

Dipole-carrying balloons come ready for use, require no shipboard assembly. The 
dipoles are extremely light and, because they are inside, cause no drag. 


For 22 years, such efficiency in DAREX balloons of all types has helped scientists 
cull secrets from the sky. 


ee 1935, leadi k 
DEWEY AND ALMYW _) 5h. ciptive balloons, ceding bal. 
loons, pilot balloons, Kytoons, 


CHEMICAL COMPANY soundingballoons, inflation kits. 


Division or W. R. Grace a Co. 
Cambridge 40, Mass. Montreal 32, Canada 








NOW YOU CAN CHECK RELATIVE HUMIDITY 
ANYWHERE—NO SLINGING OR WHIRLING 





This brand-new Bendix-Friez Psychron gives you extremely 
accurate relative humidity and dew point information 
with just the flick of a switch. It is a battery-powered 
portable psychrometer designed and manufactured to meet 
rigid U. S. Weather Bureau specifications. 

Unlike ordinary sling psychrometers, the Bendix* P 
chron requires no whirling or special technique to operate. 
Three standard-size flashlight batteries power a tiny fan 
that draws air over wet and dry bulb thermometers at a 
rate exceeding 15 F.P.S. As a result, the Psychron can be 
safely used in close quarters. It has a special thermal shield 
to avoid radiation effects for use in bright sunshine and 
built-in illumination for use in dark or poorly lighted areas. 


SsV- 


Order direct from us or through our nearest dealer. For 
further information write: Bendix-Friez, 1412 Taylor Ave., 


Baltimore 4, Maryland. *REG. U.S. PAT. PEND. 


Friez Instrument 
DIVISION 








Price includes metal 
carrying case, nylon 
neck strap, psychro- 
metric slide rule, 
l-oz. plastic woter 
bottle and instruc- 
tion book contain- 
ing humidity and 
dew point tables. 











